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@ Battery Isolator swHchesfor use in rosd vehicles. 



@ A batteiy Isolator fwitch has main battery contacts 
(1 0,1 1 ) and an auxiliary contact (12) for controlling the svpply 
of excitation current to an alternator. In order to ensure that 
there Is a delay between opening the auxiliaiy contafct and the 
main contacts when the switch Is tripped by e remote contact 
(31 K there Is provided a latching circuit (22 to 28) which ener- 
gises B relay C21 ) for opening the auxiliary contact, and a delay 
circuit (34 to 40) fortuming on a transistor (20) after a suitable 
delay, to energise a main tripping winding (14) via another 
relay (17» 18). 
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This invention relates to battery isolator switches jTor 
use in road vehicle. 

A known battery isolator svitch is described in British 
Patent Application No. 41227/76 which includes battery con- 
nection contact means, alternator connection contact means, 
mechanical means for closing the contact means and electri- 
cal release mesms . To prevent damage to the alternator 
caused by the surge which may occur if the battery is sudden- 
ly disconnected from the batter>' with the engine running, 
the alternator contact means is used to disconnect the alter- 
nator field \rf.ndine and an automatic delay is introduced 
between opening this alternator- contact means _.and operating 
the electrical release means. 

In the prior art the delay is obtained by using an 
external delay relay, but the arrangement is such that the 
external switch used to trigger the electrical release means 
must be held closed for the duration of the delay. Since 
the main use of battery isolator switches is in emergency 
situations - e.g. when the vehicle is involved in an acci- 
dent and there is a fire risk it is desirable to ensure 
that release of the isolator switch can be achieved by a 
single momentary operation of a release switch. 

A batteiry isolator switch in accordance with the inven- 
tion comprises battery, connection contact means, alternator 
connection contact means, latching mechanical means for 
closing said contact means, said mechanical means latching 
with the contact means in closed position, electrical release 
means operating on said mechanical means for opening said 
contact means, a relay winding operable independently of 
said mechanical means for opening said alternator connection 
contact means and an electrical control circuit for opera- 
ting said electrical release mesms and said relay winding 
and including a latching circuit operable by momentary 
closure of a remote contact and providing current to said 
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relay winding and a delay circuit for oporatiac said 
electrical release means after a predetemiined delay. 

^e latching circuit may include a thyristor in defies 
vith the relay winding and a circuit controlled by the 
remote contact for firing the thyristor. The delay circuit 
=.ay then ei»ply comprise a resistor . capacitor combination 
connected in parallel with the relay winding and a transistor 
amplifier sensitive to the capacitor voltage. 

Alternatively the latching circuit may include an 
additional relay with a self-latching contact arrangement, 
the relay and the additional relay having their windings in 
parallel between a supply terminal controlled by the battery 
connection contact means and the remote contact which is 
arranged so as, when closed, to provide an earth return 
connection. 



In the accompanying drawings, 

Figure 1 is the electrical circuit diagram of one 
example of a switch in accordance with the invention and 

Figure 2 is the circuit diagram of another emobidment 
of the invention. 

Mechanically the switch is the same in both examples 
as that described in U.K. Patent Application No. iH227/76 
except that the delay relay 6l used "in that construction is 
separate from the main switch housing. In the present 
constructions the corresponding relay, which has no delay 
components specifically associated with it can be enclosed 
within the switch housing. 

Referring firstly to Figure 1 the switch includes main 
contacts 10, 11 alternator contacts 12 and a mechanical 
device 13 (not shown in detail since it forms no part of 
the present invention for closing these contacts 10, 11, 12. 
Electrical contact release moans in the form of a winding l4 
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is also provided vliicli operates as disclosed in Application 
Ko« 41227/76, to trip the mecheiiiical latch associated with 
the device I3 and cause opening of* all the contacts oT tho 
svitch. 

The winding Xk is connected between the positive and 
negative output terminals 15, I6 of* the switch in series 
with a relay contact 17 which is operated by a relay winding 
18. One end of the relay i^inding 18 is connected by a diode 
19 to the terminal I5 and its other end is connected to the 
collector of a transistor 20, the emitter of which is con- 
nected to the terminal l6, 

A further relay wind4.ng 21 is associated with the 
alternator contact 12 and, when energised, causes the con- 
tact 12 to open independently of the mechanical device 13. 
One end of the winding 21 "is connected to the terminal I6 
and its other end is connected to the cathode of a thyristor 
22, the anode of which is connected to the temiinal 15. The 
gate of the thyristor 22 is connected to the junction of two 
resistors 24, 23 which are connected in series between the 
collector of a pnp transistor 26 and the cathode of the 
thyristor 22. The emitter of the transistor 26 is connected 
to the terminal I3 and its base is connected to the Junction 
of two resistors 27, 28 which are connected in series between 
the terminal I5 and a further terminal 30. A remote push 
button switch 31 connects the terminal 30 to the terminal l6. 
Protective zener diodes 32 and 33 connected across the 

collector-emitter of transistor 26 and the an.ode -'cathode 
of thyristor 22 respectively. 

The trsmsistor 20 has its base connected to the emitter 
of a drive transistor 34 the collector of which is cozmected 
to the collector of tremsistor 20. The base of drive treoi- 
sistor 3^ is connected by a resistor 33 ^uid a capacitor 3^ 
in parallel to the terminal l6« The base of Trsinsistor 3'^ 
is also connected by a resistor 37 to the cathode of a zenor 
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dxode 38. the anode of which is connected to the terminal 
16. The cathode of the zener diode 38 is connected by a 
resistor 39 and a diodo kO in se:rios to the cathode of 
the thyristor 22. 

In use the mechanical device 13 is used to close the 
contacts lO, 11, 12 and can also be used to open these con- 
tacts when required when the alternator is not running. Ohe 
Blotch 31 is normally open so that transistor 26 is biased 
off by the resistor 27. The capacitor 36 is discharged 
(the forvrard breakdown voltage of zener diode 33 being 
greater than the normal supply voltage) so thai: transistors 
20 and 34 are non- conductive . 

l/hen it is required to release the switch in an emer- 
gency whilst the engine is running (and the alternator is 
therefore producing an output), the push button switch 31 is 
Closed momentarily so that transistor 26 turns on. Current 
flows through resistors Zk and 25 and the relay winding 21, 
but insufficient current flows to operate this relay. How- 
ever, the voltage drop across resistor 2U is applied to the 
gate- cathode of the thyristor 22 which, turns on and energis- 
es the relay winding 21. Thyristor 22 acts as an electronic 
latch, that is to say it maintains reldy winding 21 energised 
as long as there is a source of current connected to it. 

tOien th>'ristor 22 fires, part of the current which it 
passes flows into the capacitor 36 which charges up and 
causes the transistors 20, 3ii to turn on after a delay. 
Ifhen these transistors turn on relay winding IS is energised 
thereby closing contact I7 and energising the winding l4 to 
release the s%*itch. 

nelease of the s.rf.tch causes the power supply to the 
control circuit to be interrupted so that transistor 26, 
thyristor 22, and transistors 20 and 3l» all turn off. "Tho 
diode ho prevents current from the capacitor 36 from passing 
through the winding 21 during the brief period following 
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svitch. release in vliich the capacitor 36 is discharging 
throuch the resistor 35 • 

Referring no V to Figure 2, the . components 110, 111, 112, 
113, 11^, 115, 116, 117, 118, 121, 130 and I31 correspond 
precisely to the components 10, 11, 12, 13, lif, 15, 16, I7, 
18, 21, 30 and. 31 of Figure 1, The latching circuit and 
the delay circixit are, however, different* 

It vill be seen that one end of the relay x^rinding 121 
is connected to the cathode of a diode I50, the anode of 
which is connected to the terminal II5 and the other end of 
relay winding 121 is connected to the terminal I30, which is 
connected hy the normally open remote contact I31 to earth. 

Instead of the thyristor 22, a further relay I5I is used 
for latching purposes. The winding 151a of relay I51 is 
connected in parallel with the relay winding 121. The 
common terminal 15 1^ of relay I5I is connected to the ter- 
minal 130 and its normally open contact 151d is connected to 
the earthed terminal ll6. Thus when the relay windings 121, 
151^ are energised by a momentary closure of contact 131 » 
the relay I5I acts to latch the two relays. 

The normally closed contact 151c^ of relay I5I is 
connected to the anode of a diode 152 the cathode of which 
is connected to one terminal of a delay capacitor 153, th-© 
other terminal of which is connec-ced to the anode of the 
diode 150. Said one terminal of the capacitor I53 is 
connected via two resistors 15^ » 155 in series to the guiode 
of a diode I56, the cathode of which is connected- to the 
terminal 130. A resistor I57 is connected across the 
capacitor 153 and a zener diode I5B has its anode connected 
to the Junction of the resistors 15^ » 155 and its cathode 
connected to the cathode of the diode I50, A further zener 
diode 139 has its anode connected to said one terminal of 
the capacitor I53 and its cathode connected to the base of 
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a pnp transistor l60 the emitter of vhich is connected to 
the cathode oT the diode I50. 

The collector of the transistor 160 is connected to 
one end of the winding 118, the other end of which is 
connected to the earthed terminal II6. 

Thus when the relay I51 is not energised capacitor I53 
stands discharged (via resistor I57), but as soon as the 
relay 151 is energised capacitor 153 starts charging via 
resistors 15^ and 155 WtiX zener diode 159 conducts and 
turns on transistor 160 thereby energising winding 118, caus- 
ing closing of contaots 117 to energise the trip winding llZ*, 
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CLAIMS 

1. A battery isolator switch, comprising^ battery connection 
contact means t alternator connection contact means , latching 
me chanical means for closing said contact means , said mecb- 
anical means latching with the contact means in closed 
position y electrical release means operating* on said mechani- 
cal meems for opening said contact means, a relay winding 
operable independently of" said mechanical means for opening 
said alternator connection contact means and sin electrical 
control circuit for operating said electrical release means 
and said relay winding and including a latching circuit 
operable by momentary closure of a remote contact and provid- 
ing current to said relay i/inding and a delay circixit for 
operating said electrical release means after a predetermined 
delay* 

2. A battery isolator switch as claimed in claim 1 in 
which said latching circuit includes a thyristor in series 
i/ith the relay winding and a circuit controlled by the • 
remote contact for firing the thyristor. 

3. A battery isolator switch as claimed in claim 2 in 
which said circuit controlled by the remote winding comprises 
a transistor coxxnected to the remote contact so as to be 
turned on when said remote contact is closed and resistor 
means connecting the treinsistor to the gate and cathode of 
the thyristor so as to trigger the thyristor when the 
transistor is on. 
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k. A battery isolator switch as claimed in claim 2 or 
claim 3 in x.hich the delay circuit comprises a resistor - 
capacitor combination connected in parallel with the relay 
^rtnding and a transistor amplifier sensitive to the capaci- 
tor voltage. 

5. A battery isolator switch as claimed in claim 1 in 
vhich said latching circuit includes a further relay having 
a self- latching contact arrangement, said relay and said 
further relay having their bindings in parallel and the 
contact of the further relay being in parallel with said 
remote contact. 

6. A battery isolator switch as claimed in claim 5 in 
which said delay circuit includes a resistor - capacitor 
combination connected to eaid remote contact and a transis- 
tor controlled by the capacitor voltage. 

7. A battery isolator switch substantially as hereinbefore 
described with reference to figure 1 of the accompanying 
draiidLngs • 

8. A battery isolator switch substantially as hereinbefore 
described with reference to figure 2 of the accompanying 
drawings . 
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